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(54) COMMON MODE CHOCK COIL AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve capability for 
eliminating common noises and reduce attenuation of 
signals. 

SOLUTION: A common mode choke coil comprises a pair 
of spiral coils 16, 17 which are composed of conductors, 
wound with the same width and the same number of 
turns and arranged opposed parallel via nonmagnetic 
layers 12, 13, 14. The pair of spiral coils are sandwiched 
between a pair of magnetic layers 11, 15, and magnetic 
parts extending vertically to the spiral coils are formed 
at the centers of the spiral coils. These are unified into 
one body, and outer electrodes are attached to the 
body. 
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[»**2] «r»5r«tt=i>r/Ko^ji«^c s ft? 

^*l#©»|t#|W-c|JWLatrfc*k:, ft5-f**=-f 
^«:i»oiKttflcS-e#5^tft*ic. ft 9 

/££*X*:ft* 1 «>«tt*«±fc**tt3(f 9^*«V^T* 
1 *>#«tefcJi$r«tf U d>oKi 1 O^MttttftJIaft 

Lfe»^sr^« u ft* 1 <Dftmmm<o 
»2©*»ttflcjso*aa^«3fctt»mv<-^ vzm^x 

»205f»«a^/uM*u «fflbfcft*2oa&te 
fWi-Lfc* 3 <D8H£#® fcj&ft?-* * 3 ©IgR ft 

aitt^A^jA u a^oft* 3 tomammtotiL *> 



4B*.fc£ £r£H&£i-£=r^->^e^- 3 /VC0 
[MM 5 1 ***A>€>/jC*). ra— 

wc*vvc % mi<Dmm»m±icm^ti^f7^m^x 
ft 5 ^ frizttfc-rzfafe\ c &%$ i o 

e^^^fiSm U ft* 1 OffttttM 

fcft* l ©i»tt«:JB±|j:* 2 0M&M*)MEi-** l 

izm>fflitf7x&m\,\xm2o>ftmj&fcB%j& f £i,^ ^ 

*fcM-*4fc«fcft*2 LMAMjt 

u ft* 2 <o#m&#:m<D&m\£&ytimn<<-x h & 

i^tfl^9f^n^;^ MU 3WLfeft*2 

<om^m±\zm 3 (o^^ji zmrfa-zm 2 (on, 

ft* 2 o#«tfe««±K:«3fctt^7 ^ *J§i*t* 3 o# 

t>mm u ft* 3 o#aH£«j|flr>«ii^ 

J&f&i-ZM 3 ©igxt;, ft* 3 0>#«4frJBo_Lia« 
*tt^7^«rfflv>T*4o*iattt#J»«rtu *^o» 
*4 ©^tt**oft3r#tta>f^o«|iiC?«»K:*fjcS: 

r^ffie^ft* 4 com^^^^tb ufc»»*^ u 

^«*2<o5r«*=i-f^<Drtiii«caB»$n«9i«u 
m«nsu *fflufc»*4o«tt#ji±jc*5(z>at 

^*i»©»tt«iTf«*atfi*ic, ft5*r#^=r^ 
^©♦^a^fc, ft$-f««=>r/p^#LTfiat*rafc 
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0RRKa^ttWtt^-;*hfcR«U r*b£S£jHL R 

^tss 2^x36. mob i <Dmmwm±\c&%&#7 

**:R*U C*tSrft«. R#, I^^tiaD^ 

ttfra#RH Ufc»»«r*i-5JB 2 

&»*U ^ix&ftMk R3fe. SUM"* - *lc «t 9 JB 2 
Opft^^/^MU RWLfcRSB2Wfcte{Wl 

»»ic*r*f *&w-rsb 3 ©«tt*ji^«rffl-r 

3 R* 3 

»4*T5ri:fc:*DR»2©5iMIM*=>f/u 

IB 3 (ommm±\^m 4 (DM&ttm ^*t5S4 

/kz>+'^»»Ic % R o -rm^^McM LTgiE* fate 
flBWUfc«»«r*-r5JBlo#«ttfrJB«r»dcU RSB 

1 nma&ftmto&mici&x&sm^—x htr&ffiu 

UfcttJB 1 2 o»tt*«*»fi!tt5* 

1 ©IS, BE3IU L«tt*s«*S*LfcttfB 1 <o#B£&«: 

»±|c:«*tt^7^«r«*U n*L«B». R3fc, Stt. 
fclc«fc$R5 -f ** = -T A-<D ♦ <k»#lc » JcSi" -5 

tfcfgfcRIB 2 *SRffi Lfc«5>**i-SJB 2 <D 

*mtt{M*Rj*u &&z<oim&ftm<o&m\m% 
hmwhu a*-*-* 



SB 2 o«*fe«B JbfcfB 3 a>att*JB«r»*r 5* 2 OX 
K*2(D#«ttflcJi±jcjR3fctt^9^Sr»*U, r 

<0"l>^«»{c*Hfi:-t-Stt«lcRJB 3 OflfcttttSaSRttJ U 
fc*»«r»i-*lB30#attfl:»*3B*U RSB3tf>^ 

KM, »Ri^5r.*lcJ:9#2<B5r^=*-'r 
«MSU BWU*:RJB3 0l»ttft:Ji±^K4©«tt* 
g«:ffi&t5S3©XS&^ R*3<D2Htftt#»G>Jb 
M*tt#^*«r**U R3fe, R*i-* 

(cR 4 «>attt(tcjg^«tt Lfc»#«r#-J-* JB 4 <D#Bffi 
(H^Adti. R»4(OlNKtt#Ji©*aS^«*tt* 

tc <fc 9 RfB 2 (7) 5 -f **= >f tua §l 
tUlMMAU RULfcRR4 0«tt»Jl.hlcR5 

[R3ft«8] fctK R-«, 

»©5r«*=>f^*, xmzj&#&m*x* mum 

R5T*«3-f/MC*fU 
XttWR^— ^h«r^v^T*ASiK R*Rtt*R3WB 

A*k.i#<Dmi3i#m-e»*&ttb#clc % R5T*« = -f 

Lfc^lC^^^^fc n is*- a => 
-</KO«3g*&^*5V^T. IBioRttfMioftiBK:^ R 
^ F*ffl^TJBl<o5T«tt=»^/Kort« 
«K:RR*lxS5mJb««S:«rt+<5fBlOXa. R5I 

wvwmmmzfitjm 1 ©«ttftH±ic«*tt^f7 

RM 1 0*«i4«:JBO*ffil!:«3fett*«^-"^ F Sr 

oaittfra -bjcss 2 <D&&#m ^mm-r^m 2 ^>m 
r^ 1 &mm»m±tai^ir?x*a^xm 2 <^>^ 

2co«tt*B*SRaufc«»*r«j«U. R»2©*Rtt 
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ftm<0±\C®K&#7* *AI WCft 3 <D#tttt*fttt* 

<m»& stt&t z&mm 3 mamma** 

»aus:ft»*»*u ms<otmmm«mvsKmsb 

ttft«-«-;* >"ft«V x TaE«205-r*Ra^A^>rt« 
ISS*«10] ftft#*»fe«»K n-*. ft-**© 

^^©sa&^&K^-c, *i©a«t<Mi±jcrt*tt 

1 <om&k#m<o® 0 ma-f/wDin^iwm 
sswjfttci 1 oft&ttftatgHLfcfca* 

ft*U SSflO#«tt«:So*ffi|cjS3fett^^_^ 
h *ft v^Tft 1 © 5 T #*a W A^rtfWKcftttgfis 
3IWL®S£J&£U Stti L7t&|fJ 1 ©ai4*g±(;:m 

2 ft>ftttff***/fr*-&jg 1 Wg, tt3IWLWi#» 

2 ©#«*&#« fc^fife l, 2 O^IStt^ioS 

fcft»2©*ttftfta«»WUfcjB»,fc, EW6u Sm2(D 
^tt#S©*ffiCj83fcttaMfr<_;, h&TCwcSB 1 © 

fcftS <8attt*«*KriH-3ft 2 0X8, tt?|?2©#a£ 
ftU *>-3»ft3©IMItfefl:fto«E5-r«Hjta^ /W!)lf i 

sin u^ia o#aH£«Mi(D«aiic, 

^ hSr«v>Tft2©5i***t=>f/>S:jg 
*U RWI-)tKft3 0<Kttfl:®j : jc^4©att($rS5 r 
«W**30ISR», ttft3 0JHRttfl«0.i : | C jg 
*tt^7^*ftV^rft4»*Ktt«:JHtj|{jjj lu fr^ m 
ft 4 O^KMott ? T*K=* A^+-MHMk«* 
ft»»fc#*-*-«ffijgKifj 4 ©ftttff:Jgj}S«H 
trftftU Rft4©*«tt«:Ji©3tBBteflR3fctt3)t«^- 

*v55lfflU«ftSr^U *UILfc.Rft4©att#»_k 
left 5 ©«*&#» SrJBriWSSI 4 oifiMltft £ £ * 

[ft** 1 1 ] b 4 9 % 



-T 1 *f©«tt#:STtt^54tf t*lc % tt^-fftfta 

ft*«Wft-*-*l>**tfU 

ftft**i*ft» 1 ©ftttiWilcaBfcifcIf?**** 

U ajt, ftfti-stfctej:!)*}-*^ 

«>W£ttft*t»jtt LfcSB^^-rsft l off*!**** 
ft»i»*»ttlWo*aB»a«*ttWft-t- 

*h*ft*U £*t«r<fe» % a^-f-5£i(cj;») 
»l»5r*Ra-f/u*j(frt U ftWlfcftftlofttt 

« t *±icft2©«tt*jisr^ J aw-sjg 2 ©xs, mmi 

Ittt5 £ k \C ± 9 tt 5 T^tt^u©*,^^ 
» lWftft»fc#*f Sttfttcft* 2 ©BJttftJiasa&a 

tufeWi. **, ftfti-6£fcK±9ft20 3fft«= 
•fA*ttftu ftUH-^RftawfiSttfrJiifcftsofls 

te#»«rS?J*-f-S&3©X&RXJi, ttSS2©#SM3:ft:H 

*1"«ft3 0*«tt(|:Ji*»jjfc Sjl< *»3©*«ttfC 
S3t, iaife-*-5c:ifcJ:9ttft2«>5-f««t=i^©rt 

[»*«12] «ft#*»6*!J % flUHB. n-«»o 

'TA'0*<MI&Jfct»M«4»c % ft5-f««=^ic» 
^ftft»AlCftfrf-«»ttfmftftjftU me,*- 

a-f^CiBMfSMcis^T. ftl©JKtt^Ji±|CiS3ttt 

5 ft 5 =-fAo*««d2lW«Wte«6t8 
ttSKttft 1 ©JKtt«:ei5S ffl bfeft»ft«T«« ! o 
#«tt#ftt»ftU ftftl<o#OtttfU«>ftBlcttX 
ttft«-<-^h*»*U mSr«J». g*. 

rt»cj;t3fti©5 r««=-f /wortniiicaaisns 
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tttt* a«"*-5r.^JcJ:*)«2«)5i**«=i-f/w 
Jl£^j£^£S&3 0Xa#.T*, K»3 0*«tt*«0Ji 

»«i-*ffi«»ctt» 4 <OEW®W Lfc»d«rSt5 

£ J: t) RSS 2 *> 5f««3^/KOWW«lc 

[0 0 0 1] 

[»W^>JR+*fttB»»] 499! tt. m©?f^3 
AW;&»#£I*V*T. «»M«hLt«f 

[0 0 0 2] 

v ^ 3 mm it £ tiX 

[0003]!^ rtt^^^^-^^e^- 



[0004] -ttucMu y^&tt 
«>, aca«SL^*# < ft 5 . 

[0 00 5] 

[0 0 0 6] ««9ltt. l»03-f/VBI©«*«ltt*«r 
[0 0 0 7] 

[0 0 0 8] *jffl©3*y*- a—^=i Y/ko$s! 
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" " " 

[0 0 0 9] 

fc*?> 5-f*R=M7M4, t*moaaiT!ttti 0 0 
[0 0 10] 

*a^*i ia3»±*%efo=i^^ 

-K^a-^a^/v^ttlslKBI-lNfcS. Bltefet> 

T > U > 15 12, 13, 14tt#tt& 

ft*. 16, Ulijfl^^^^^gj 

m vmm 1 e A^sh,, -jjrc>ttwHtfMi 1 1 © 

«fi»=3l#«3ii,S. C^iKtt^Si l±lc?gfig$^ 5 
«*il2©j|st|4, 5fS«=^16^ 

sti. fimnmvmmitm 1 2 kr»* mi,***-* 

5-f*ft=^/H 6 O^HUoSft, ^BStt^gl 2 
<04SaDlc§|tffi$tt5„ #B*tt#JIl 2©5TO 

=l*a.r,n6©+.kgB# (5T*«=^/n eicfcoT 
S**WtSB#) let*. Sii?L^UTatt*Sl l*-c 

#8H4#Ei 3 0 5i*#K=W/H 7©*,£>Sb# 



5i?L*^UT«ttft:® 1 8 A*-CK&-*-sa&fl* 1 8 

««i-«slWL«ii7A***sna. i©§iwut 

*K *6*©«^*«tt«:Sl4lC»we.nfc^A~*- 

5. Sfc. #tlt*|iso5f«« a ^ tw 
(-m-fSffiBlCJi, MJiJL4r^-Lr^e«:Jii 8B* 

AijKtt^e i 8 b tmtutm i 8 ci*, i-rm*=4 

ft® l 4 ©±lcB84#Ji l 5 tfJMtSfefi. 
[OOli] EH,6*HWt4*i,fc*flcKtt. 
•t-«IC^SBSjg^2 1, 2 2, 2 3, 2 4S5|eitP,* l ,5 
^S«f2 1(Ctt5f«« 3 ^l 60^«, * 
S*ig*2 2tett3iaiUWi 8 Atf-Ml-CTtaWS*, 

2 4 fcr*3lffl LSSI 1 7 AatWfcWi 

[0 0 12] EO«fc«|«S*tfc = *>*-K^B-* 
=-T*f±, H3fc3c*-J:$fc, 5T*Ra^l6tg| 
WL«ffii6At-C=^/kLl=Sr^u 5-Fg#a-< 

"'17t3ltaL«i 1 7Ai-e=-r/PL2*3BrtLTV% 
5. ^©a^^ Lli= ^ /UL2 ^ (3) _ (|< m - m %. 

<n 0 -rmtk ^H6tp TOR ^;H7 WHBttfl 

C3/f/H 1 1 3 ^^L2©oas^^$j l5<i 

[ooi3] ro^^-i,-^^^ ftfl5 

±mz&ymm*<<-*\.*m^3:*)miu esse 

f , 134 (A) 0«jc, «ttft®4 10*ffiiC?ltljLm 

«w*«*K-rsfcie > H4t«ttioo3*>'*-|j 

^3-^a^^ W ^ LT ^ 3e 5IWL«ffi4 6AiS 
^*h,fcJKtt«c«4 10±a5JCfiS!3fctt^5^/<-^ h 
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j£-tS^lcJ:9, g!4 (B) <Dm^s «#14 2 

U SfelcJt5i?L«>«ffiJc«ffibfcattt*»±Jc«tttfr 

(C) *«ttft:»4 3©^!gl^ 51*#tt=»f 

/V4 6fcR|-©»«. f^— <D««T, 9ft^=>^;H 

^4 7 &1K1£fMM 8 B#«*Sftfc#«tt*«4 3 
<D^ffilcfi8*tt^7^-^ h*Bl8!l»cJ:!J»*U ft 

Tv -toisffiicattffs 4 8 -B&atm-t&mcmtbti 
*o *fc$e>^. i©«ic:b-c^*snfc*attfrJBo 
mm&mz&yt&mm^-x b^wwi\c^r>m^^ ft 

»bfc«. X*Mft«-Cll%U 9IHbfM J: 

*m-j:5icu sbitna7L©ia£ifiK:«Wbfcaattt* 

Id* 9. 04 (D) *i8{£«i4 4c7>3c®|C3| 

Wbmi£4 7 A3ftS«J«$tt. X)fi?LrtlCtt1&ttJl4 8 C 
«g*Sh6. 3I£tib®*&4 7 Att, *«tt*JB4 3© 

/H7t^^6, ^ogifflb««4 7 A«SJ»AStL 

4 4 8Ste#A 9 <D#7 

hfrlMiLfeC. 04 (E) co^ic, (Ktett&lfcKrilB 



[0 0 14] 0 5tt, ^^©^^-Hf-H^a 
@5 6A«JtlfcWl5 l±lC**StLS#» 

tu, ftw<om*2m&»m 5 2 icsstt ^nfc^^*- 

^Sr^b-C3IWb««5 6 A<oft*©«|t»j«5SJx6 0 
ftfeOKH £ 5 -T*« 3^/V5 6 J: 5 t>^MWo»»lc 

m&#m 5 1 ffi*i-*«ttt#JB 5 8 a tm&ft 

lS9Am$tld 0 «tt#»5 9Att, MftttfM 
^IttM 5 3 CO 9 f M="T ;V5 7 

«3^5 7J:9 t>*M<o»»|cri % ttttfr«5 8A£ 
"C3Sg«Ei-S«tt#JB 5 8 B 5 9A4tIftt 

5^15 9 BtfflMtSH*. BStettJlS 9B«,# 

m&ftms 3<o»ffi^3i#a$*ts5-f*«3-f/v5 7 

S#«tt#»5 4<Z>^®|^ 5T#**=»^/V5 7<0- 

«8«r«j«i-s§iffibfta5 7 a*5***^5. ro^im 
bm^ii 7Ait, -xommmitm 1 4co^®i^^i# 

c t m&itm 5 9 b £ -cjBttr a wftfwi 5 9 C3fts»« 

So i^l59A«tt*i59BtWI 
5 9Ctt, »T*K3>f^J:9t>^HI»^v^r, 

So tit, r. 4>?fMtttt#JB 5 4 cO±(C^te*^ 5 5 # 

[0 0 151 K^3 — ^3>f;m, 
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U SMkte-fcoTSIWUttiirfc 
*K B6 (A) ©«te % Wt«M|6 10*iBteW(aL« 
- K=-f A**-*teJBre# Sip K:«ttA«o*iif(c 

^«CJ:9, 16 (B) <Dm^. ^t«|6 2^ffi|C 
*^«»fc«tt*Ji 6 8 A**, 9i*««3>f^6 6 £ *) 

At««$tL«. ^©««:i6 2(OiII^^ 
^J: 9 t>^MWfc^j6i-«ttR-c«tt*Jl 6 9 A 

u $ bicfltffl l^wsim 6 8 *Ltmmm e 9 a± 

9, 13 6 (C) <0«K:, *W£iW8 8(E«if|C % 5-f 

*K=»>f /i-6 6 * n— ojm % m-<Dm$tT\ sr*** 

£*K 5f*R=^6 7 0^»^|c«ttfl:jB6 8 B 
3i"*«=>f^6 7 J: 9 t>^ft||c«tt«:« 6 9B^ 

ill* ^oT5r4^=^/uo^«»lc^-rs-(ftflt 
5 ta^iWfc^MSi-^ttft-c^^ 69B z&ftz^z 

WIMSft*. **:££>te. £0#M£fM®»jii£4t 



<fc5teb, § £>{CS!W Ufc«tt*JB6 8 B£ 6 9 Bite 

9. Be (d) <Dm\c. xm&ftme 4<D*m\z9\mi, 

JS^*ffiffteflM4#JB 6 8 C/55 x 9 3-0^6 7 «fc 

9 t>^MWte»j&-r5(fettte«tt#ji 6 9 ca*«i«L# 

^^^o 3ltfJLmi£6 7Af* % ^/u-^-/PSr^Lr 
5f««=^6 7i:«K^. ^»W6 4 

H6 (E) co^te, «tt#«aaf4aM4»^feft 5 /y 
-^S^-F*flf«U -H*te*«Sft5 0 ^LT, 

[0016] J^ii. *&W<0=2*>*r~- K^- 3 =1^ 

»t*tt«tt, ** % * 

io*fcHte*$vvc, ^iowi±c»^i^ 

»rtU *©«iSi:» l © 5 f 

^**M5»te»«i-ett«te* l (OttftWiMUL 
fc»»SrRrffc«, MlTMfs. £*>te, 
**«te*sv*T\ «loiH£fMI±lcAq»ttfM»m« 

teJ:9ft«U a»UT3f«tt3^ 
[0 0 17] 

imm<D%)&] «ji^fcj:5te, 

^> 1 M<D 0 r#tta>r^Sr 1 »©«tt#«-fl**3&fr* 
#te, 5-f*R=-r/KO*^»^|c % 5i*^n^/Hc 
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tc J: o X 1 M<o b T miK = /MB OKK tt«r&* 
[■■olMMMM!] 



[122] $3gK03 >^e— K^g— ^3>f yuoHJS 
[0 3] ^IJIton^y*- K^-a— ^ a-f y^o^HB 
[0 4 ] Kf- 3 1 

[0 6] ^^^a53^e>^e— K^s — ^=*^A-tf>^2 

1 6 5iMSM*=»^A' 
1 8 5f«t3-f^ 
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